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As of 2020, accent modification instruction was added to a speech-language pathologist's 
Scope of Practice. This elective service is for individuals who wish to change or modify 
their speech patterns to increase speech clarity. In developing assessment and 
instructional programs geared towards accent modification instruction, considerations 
must be made for the listener and the speaker. A range of accent modification assessment 
materials and instruction programs currently exist. The purpose of this study was to 
determine if a simplified Likert-type rating scale, ranging from "not comprehensible" to 
"comprehensibility unaffected," could serve as a quick tool to measure a non-native 
English speaker's degree of comprehensibility. A series of untrained listeners evaluated 
ten connected speech samples of Spanish-influenced English across three simplified 
Likert-type rating scales. The following research questions were formed (1) What is the 
inter-rater reliability for a 3-, 5-, and 7-point Likert-type rating scale? (2) How consistent 
are the ratings across the 3-, 5-, or 7-point Likert-type rating scale? (3) What is the 
relationship between the comprehensibility ratings and the number of affected speech 
features (i.e., vowel distortions, dropped endings, and voice/voiceless substitutions)? (4) 
What features did the raters report as affecting speaker comprehensibility? The research 
questions were answered by running two analyses, Interclass Correlation Coefficient and 
Pearson's correlation, both measurements of consistency and interrater reliability. The 
results indicate that both a 3-point and 5-point Likert-type rating scale were reliable in 
measuring comprehensibility. Additional analysis revealed that comprehensibility ratings 
 
 
correlated with the frequency of speech features (dropped endings, distorted dentals, 
distorted vowels, and total speech features) but not with rate of speech. Further, raters 
generally expressed terminology surrounding the generalized definition of accentedness 
rather than utilizing verbiage reflecting specific speech features in describing the rating 
process. The results support that perceptual judgments regarding the comprehensibility of 
Spanish-influenced English align with identified speech features previously associated 
with increased accentedness. 
Keywords: comprehensibility, accent modification, non-native English speakers, 
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CHAPTER 1: LITERATURE REVIEW 
The Evaluation of Comprehensibility in Non-Native English Speakers 
As of 2020, the American Speech-Language and Hearing Association (ASHA) 
added accent modification instruction to the speech-language pathologist’s Scope of 
Practice. Accent modification instruction is an elective service for individuals interested 
in modifying their speech patterns to enhance day-to-day communication (ASHA, n.d-a). 
Individuals with non-native speaking patterns in a specific region can be candidates for 
accent modification instruction.  
Speech-language pathologists receive training in assessing speech characteristics 
(e.g., manner, place, and voice of consonants). Addressing speech sound production 
typically comes from the perspective of a medical/treatment model. However, elective 
instruction in accent modification should come from the perspective of speech 
“differences” and involve many unique variables, including terminology, reasons 
individuals seek instruction, and appropriate screening tools for referred services.  
Terminology: Accentedness, Intelligibility, Comprehensibility 
Accentedness is defined as differences in speech sounds and language features 
(e.g., vocabulary and grammar) between a speaker’s first language and second language 
(Incera et al., 2017). Intelligibility is the clarity and quality of speech. Intelligibility may 
be decreased for a second language speaker because their first language influences speech 
and language patterns of the second language (Blake et al., 2019; Behrman, 2017). In 
comparison, comprehensibility refers to a listener’s perception of how easy it is to 
understand a speaker’s message (Behrman & Akhund, 2013). Comprehensibility is 
influenced by intelligibility as well as other factors, for example, noise and message 
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content. Decreased comprehensibility occurs when listeners must exert a high level of 
effort to understand a speaker’s message.  
A 2010 study by Wilson and Spaulding evaluated both comprehensibility and 
speech intelligibility. They gathered English sentence intelligibility ratings from native 
Korean speakers with varying degrees of background noise. They found that speakers 
rated high in intelligibility (96-98% intelligible) were less understood by listeners when 
noise levels increased. The investigators concluded that intelligibility and external factors 
such as background noise affect comprehensibility. This study illustrates that both 
comprehensibility and intelligibility are important considerations for accent 
modification.  
Pursuit of Accent Modification Instruction 
One reason individuals might seek accent modification is for improved 
communication in the workplace. Several researchers have examined perceptions of 
workers with accented speech (Baquiran & Nicoladis, 2019; Deprez-Sims & Morris, 
2013; Derwing & Munro, 1997; Khurana & Huang, 2013; Mai & Hoffman, 2014; Munro 
& Derwing, 2001; Nath, 2011; Rakic et al., 2011; Segrest et al., 2006; Timming, 2016). 
Segrest et al., (2006) examined the relationship between ethnicity (based on name), 
perceived accentedness (based on a 7-point Likert scale), and employability for a 
manager position. The researchers found accentedness, when paired with an ethnic name, 
resulted in interviewers judging applicants as less employable for management positions 
than those with less accentedness and those with a mainstream name. 
In 2019, Baquiran and Nicoladis followed 161 undergraduate students and their 
impression of their doctor's competence based on accentedness. Two doctors: one with a 
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Canadian-English dialect and one with Chinese-accented English, provided four scripted 
recordings. Each recording involved delivering four facets of news: good news about 
cancer and cholesterol and bad news about cancer and cholesterol. The subjects perceived 
the Canadian-accented doctor as more competent than his counterpart based on English 
fluency, accentedness, and patient feelings. Further, the participants used more positive-
toned interpersonal relational terms (e.g., trust, intelligence, likeability) to describe the 
Canadian-accented doctor compared to the Chinese-accented doctor. These studies 
indicate that potential employers may unconsciously make biased judgments related to 
accentedness. 
Further, Carlson and McHenry (2006) examined three linguistically diverse 
speakers from various backgrounds (i.e., African American Vernacular English (AAVE), 
Spanish-influenced English, and Asian-influenced English). Participants fulfilled the role 
of a job applicant for an unspecified entry-level position. Each speaker used a script in 
which they held the same opinions and competence. The only difference between 
speakers was their dialectical variations. The recordings were presented to 60 human 
resources management employees serving as judges. Judges rated the job applicants using 
two 7-point scales; "least likely to employ" to "most likely to employ" and "difficult to 
understand" to "easy to understand." Results showed that when accent or dialect was 
minimal, there was no effect on employability, but employability dropped significantly 
when increased accent was perceived. Results of this study indicate bias exists toward 
nonmainstream patterns of speech by potential employers. 
Speech Features Contributing to Spanish-influenced English 
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The focus of this study regards comprehensibility with Spanish-influenced 
English. Within the United States, the population of non-native English speakers, Spanish 
included, is increasing. The U.S. Bureau of Labor Statistics reported that 18% of the 
workforce consists of people of Hispanic or Latino ethnicity (U.S. Bureau of Labor 
Statistics, 2020). Per the most recent report, the U.S. Census Bureau discovered that 
13.5% of individuals in the United States speak Spanish (American Community Survey 
1- Year Estimates Data Profiles, 2019).  
Across the wide variety of languages and dialects, there are variations in vowel 
and consonant production. According to Franklin and Stoel-Gammon (2014), the 
variation in phonetic structure across language signals the presence of a non-native accent 
or dialect to a listener. Debate remains around which phonetic features most significantly 
contribute to accentedness. In their 2005 study, Sikorski et al., stated the importance of 
focusing on consonant production and accuracy due to the influence consonants have on 
word meaning. In comparison, Nazzi (2005) indicated that vowel production generally 
influences decreased speech intelligibility and should serve as the focus of pronunciation 
training.  
Identifying and differentiating between vowel and consonant production in 
mainstream American English and mainstream Spanish allows for a wider understanding 
of Spanish-influenced English. A summative table recreated below from a 2001 study, 
“Transcription of Spanish and Spanish-Influenced English” conducted by Goldstein titled 
“Phonemic Inventories of Spanish and English”, helps differentiate between mainstream 
American English and mainstream Spanish. Mainstream American English includes 40 
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phonemes, 17 vowels, and 23 consonant sounds. Mainstream Spanish includes 23 
phonemes, 5 vowels, and 18 consonant sounds (Goldstein, 2001). 
Based on existing literature (Acevedo, 1993; Bedore, 1999; Flege, 1991; Iglesias 
& Anderson, 1993; Jimenez, 1987; MacDonald, 1989; Maddieson, 1985; Nazzi, 2005; 
Ortega-Llebaria, 1997; Sikorski, 2005), articulatory and phonological features of 
Spanish-influenced English that affect comprehensibility include the presence of dropped 
endings, distorted dental, distorted vowels, and rate of speech. 
Table 1.1 
Phonemic Inventories of Spanish and English 
Sound Class Spanish English 
Stops p b t d k g p b t d k g 
Nasals m n ɲ m n ŋ 
Fricatives  f s x f v s z θ t͡ ʃ ʃ ʒ 
Glides w i w i 
Affricate tʃ tʃ dʒ 
Liquid l l ɹ 
Flap ɾ  
Trill  ɾ»  
Vowels 
 
i e u o ɑ i e     u o ɑ ɑu ɑɪ ɔɪ 
ɪ ɛ æ ʊ  ɔ ə  ʌ   ɚ  ɝ 
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Note. Adapted from Transcription of Spanish and Spanish-Influenced English (pg 55), 
by B. Goldstein, 2001, Communication Disorders Quarterly, 23(1). 
https://doi.org/10.1177/152574010102300108 
*The phonetic symbol /r/ represents the Spanish trill in the IPA system. The American 
English prevocalic “r” is represented by the IPA symbol / ɹ/. 
Accent Modification Assessment 
Three current assessments used to identify individuals who might benefit from 
accent modification instruction include, The Accent Reduction Assessment (ALTA, 
2021), Comprehensive Assessment of Accentedness and Intelligibility (Shah, 2007), and 
Compton Phonological Assessment of Foreign Accent (Compton, 2012). 
The Accent Reduction Assessment evaluates three domains of accented speech: 
pronunciation, intonation, and rate of speech. A list of 88 phonemes is weighted based on 
the frequency of use in conversation for mainstream American English. Sentence types 
used in general conversation serve as the basis for intonation rating. Through a severity 
rating (e.g., no impact to severe impact), speech sound production and intonation form a 
total competence score. The closer an individual’s score is to 100, the closer that 
individual’s pronunciation and intonation reflect mainstream American English. 
The Comprehensive Assessment of Accentedness and Intelligibility evaluates 22 
communication areas, including consonants, vowels, intonation and prosody, vocabulary, 
and sentence structure. The administration of this assessment falls within the scope of 
Speech-language pathologists or ESL (English as Second-language) instructors through a 
specified training program. 
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The Compton Phonological Assessment of Foreign Accent is a subscription-based 
assessment tool that evaluates speech features relevant to accents using a phonological 
approach. A screening tool (15 stimulus words) or a full assessment (66 stimulus words) 
is available for use at the word and sentence level within the initial and final position of 
words. Sound mismatches are evaluated based on the manner of production, type of 
consonant blends, vowel placement, and use of diphthongs. An additional spontaneous 
speech sample and an oral reading paragraph can be collected and transcribed for 
phonetic and grammatical errors with the full assessment.  
These assessment tools require specific training or subscription to the instruction 
model developed by the individual and or company. Adequate prerequisite knowledge of 
speech and language differences and extensive training is necessary to interpret the 
results and develop an accent modification coaching plan. The assessments are not 
readily accessible to the public or workplace without a subscription/ cost. Generally, 
employers do not consult with speech-language pathologists or language specialists and 
may be unaware of strategies to improve English language communication in the 
workplace. A simple Likert scale could serve as a screening tool for human resource 
personnel as a nondiscriminatory method of helping individuals interested in expanding 
their knowledge and use of mainstream American English.  
Reliability and Validity 
Reliability is a measure of a tool's ability to produce replicable results across 
multiple uses. Inter-rater reliability evaluates the uniformity in judgments made by 
multiple raters on a specific trial item. In comparison, intra-rater reliability evaluates how 
a rater's response may vary on the same task across various trials (Scheel et al., 
11 
 
2018). Validity is a measure of a tool's ability to evaluate the task/ stimuli it claims to 
evaluate. There are four broad types of validity: face validity, content validity, criterion 
validity, and construct validity. Each type provides information about the tools ability to 
represent the intended objective (Scheel et al., 2018). If a tool presents with poor 
reliability, then the validity is questioned as well. 
Likert Scales  
Likert scales were developed in 1932 by psychologist Rensis Likert to serve as a 
measurement that quantifies the intensity of feeling or attitude. Typically, Likert-type 
rating scales represent a stem statement or question, where a respondent provides 
granular feedback. There are two primary types of Likert scales, ordinal and interval. An 
ordinal Likert-type rating scale provides qualitative data regarding items that have a 
relational link. An interval Likert-type rating scale provides quantitative data regarding 
items that maintain a ranked order (Bierton & Bates, 2000). 
Likert-type rating scales include a variable number of scale or anchoring points. 
Determining the best quantity of anchoring points has been widely debated. According 
to Hancock et al., (1991), too few anchoring points may lead a respondent to coarsely 
group data together. Too many anchoring points may render a respondent uncertain 
regarding the difference between anchoring points. 
Green and Rao (1970) and Neumann and Neumann (1981) suggest that when 
formulating a Likert scale, the debate should choose between using an even or odd 
number of scale points. Chyung et al., (2017) conducted a systematic review of 18 studies 
regarding the use of a mid-point with Likert-type rating scales. The primary investigators 
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concluded that a mid-point could either; become a dumping ground for indecision and 
ambiguity in Likert ratings, or aid in separating between degrees of agreement. 
Preston and Colman (2000) distributed 11 Likert scales, ranging from 2- to 11-
points and a 101-point Likert scale, to 149 respondents. The primary investigators 
concluded that different scales might be best suited for different task objectives. For time-
limited studies, Preston and Colman suggested that a 3-point or 5-point Likert scale may 
be adequate. Preston and Colman suggested that a 10-point Likert scale may serve as the 
most comprehensive option for studies critically analyzing the validity. Of the 11 scales, 
respondents within the study tended to prefer the 7-point, 9-point, and 10-point Likert-
type rating scales.  
Simms et al., (2019) chose to replicate Preston and Colman’s study (2000) to 
determine the ideal response range from a pool of 2- to 11 scaling points. From sampling 
1,358 undergraduate students. The rating means were inconsistent with scales ranging 
from 2-to 4-points. In comparison, 4-to 7-point Likert scales presented with more 
consistent rating means. For Likert scales with 7 or higher scaling points, the response 
means decreased. Simms et al. (2019) argued that while scaling points ranging from 2-to 
4-point Likert scales may produce inconsistent rating means, they offer a level of 
simplicity and comprehensibility. Ultimately, Simms et al. (2019) suggested that 6-to-7-
point Likert Scales provided the highest level of reliability.  
Chakrabartty (2021) assessed the use of a 3-, 4-, 5-, and 7- point Likert scale to 
identify the optimum number of responses categorized for peak validity and reliability. 
The study was inconclusive due to overlapping rating means. Thus, the study could not 
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find the optimum number of response categories which maximize validity, reliability, or 
discriminating value. 
One way researchers have enhanced Likert-type rating scales is by adding 
descriptive labels in addition to the numerical label. Menold (2020) assessed the use of 
descriptive and numerical labels on a 7-point Likert scale through eye-tracking. Menold 
(2020) concluded that reliability was lower with Likert scales using numerical labels than 
Likert scales utilizing descriptive labels.  
A systematic review conducted by Chyung et al., (2017) assessed the impact of 
using either an ascending Likert scale (1-5) with descriptive labels for each anchoring 
point or using a descending Likert scale (5-1) with descriptive labels for each anchoring 
point. Chyung et al., (2017) concluded from the review, a Likert scale in ascending order 
(1-5), when utilized with descriptive labels increasing in agreement, aligns more naturally 
than a descending Likert scale. 
Likert Scales within the field of Communication Sciences and Disorders  
In the field of Communication sciences and disorders, there is frequent use of 
multi-item Likert scales over single-item Likert scales. A multi-item Likert scale measure 
takes a series of stem statements or questions and combines the responses to understand a 
broader theme. A single item Likert scale measure gathers feelings or attitudes about a 
particular stem statement on a single dimension. Examples of Likert-type rating scales 
commonly used by speech-language pathologists include, the ASHA Quality of 
Communication Life (QCL) scale (Paul et al., 2004), Burden of Stroke Scale (BOSS) 
(Doyle et al., 2003), Voice Handicap Index (VHI) (Jacobson et al., 1997), Voice-Related 
Quality of Life (V-RQOL) scale (Hogikyan & Sethuraman, 1999), and the Voice 
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Symptom Scale (VoiSS) (Deary et al., 2003). Each of these measures address various 
function, participation, and personal/environmental factors important to the respondent 
across one provided Likert-type rating scale typically ranging from 1-5 anchoring points.  
Each of the Likert scales mentioned above are fundamentally different from a 
single-item Likert scale measure. The contribution of multiple stem statements or 
questions under the same Likert scale allows for flexibility in the sample size when 
determining the reliability and validity of the scale. Gardner et al., (1998) state that the 
issue with single-item Likert -type measures comes down to common methods variance. 
Single-item measures lead the respondents to make broad correlations around a stem 
statement and attitude ratings to “make sense” of the data provided. Beal and Dawson 
(2007) summarized that regardless of the use of single-item or multi-item measures, the 
number of scale points and descriptive labels are critical for the reliability and validity of 
the Likert scale. 
Alexandrov (2010) discussed that single-item Likert-type measures typically 
measure a stem statement or question based on level of agreement with anchoring points 
representing a least to most or opposite relationship. The study concluded that the 
anchoring points are not a true representation of opposites and therefore do not always 
measure the intended benefit. Alexandrov (2010) disagreed with the study's findings, 
stating that clarifying anchoring points may limit this impact in future studies. Arguing 
further that multi-item measures are not always necessary depending on the topic of 
measurement subjectivity. 
Likert Scales for Intelligibility and Comprehensibility  
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Various practices use Likert scales as a form of attitude measurement. Therefore, 
the use of Likert-type rating scales within clinical practice and clinical research is 
frequent. Familiarity behind the use of Likert scales can aid in simplifying complex 
perceptual tasks. Across various studies, there is a prevalent practice in implementing the 
use of 5-point and 7-point single measure Likert-type rating scales assessing either 
intelligibility and comprehensibility (Cicchetti et al., 1985; Cox, 1980; Menold, 2020; 
Matell & Jacoby, 1971; Schutz & Rucker, 1975; Simms et. al., 2019). The benefit of 
using a 3-point Likert-type rating scale has been promoted and encouraged when 
researchers aim to assess concrete topics with ease and readability (Chakrabartty, 2021; 
Preston & Colman, 2000; Simms et. al., 2019).  
Research Questions 
In this study, the primary investigator compared the reliability of three different 
Likert-type rating scales to assess comprehensibility of Spanish-speaking individuals. 
The results of this study may be a first step in providing employers with a simple 
screening tool to support individuals who are seeking improved communication in the 
workplace.  
The specific research questions are as follows: 
Question 1) What is the inter-rater reliability for a 3, 5, and 7-point Likert-type 
rating scale? 
Question 2) How consistent are the ratings across the 3, 5, or 7-point Likert-type 
rating scale? 
Hypothesis for questions 1 and 2: Based on inconsistencies in the literature 
regarding the optimal number of scaling points for increased reliability and validity, it is 
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unclear whether the 3-point, 5-point, or 7-point Likert type rating scale will present with 
the highest reliability and produce the most consistent ratings. The literature informs that 
a 3-point, 5-point, and 7-point Likert-type ratings scales may all be viable options to 
evaluate comprehensibility.  
Question 3) What is the relationship between the comprehensibility ratings and 
the number of affected speech features (i.e., vowel distortions, dropped endings, and 
voice/voiceless substitutions)? 
Hypothesis 3: The speech samples ranked low in comprehensibility will present a 
higher number of identified affected speech features. In turn, more vowel distortions 
dropped endings, and voice/voiceless substitutions will correlate with lower 
comprehensibility scores. Each of the affected speech features perceptually affect the 
rater’s ability to understand the speaker’s message. In summation, speech samples with a 
higher number of differences will present as less comprehensible. The speech features aid 
in informing the Likert scale judgements by determining what affects can be correlated 
with comprehensibility ratings. If a particular feature is not correlated with 
comprehensibility ratings, then it informed the skilled clinician which domains to assess 
further and how to modify instruction.  
Question 4) What features did the raters report as affecting speaker 
comprehensibility? 
Hypothesis 4: Individuals outside the field of speech-language pathology may 
have limited education and training regarding the specifications behind speech features 
and linguistic components that affect a speaker’s degree of accentedness. With this 
presumption, the research believes that raters will not report specific speech features as 
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determinants of comprehensibility but would instead, more generally, focus on 
accentedness (e.g., differences in pronunciation, rate of speech) and environmental 
factors affecting the speaker’s message. 
CHAPTER 2: METHODOLOGY 
Participants 
The primary investigator established approval to conduct research and recruit 
participants from the University of Nebraska Lincoln Institutional Review Board, 
NUgrant. Recruitment occurred through email, class-wide zoom recruitment sessions, 
and posting to local student organizations’ social media accounts (i.e., University of 
Nebraska Lincoln National Student Speech-Language & Hearing Association). 
Recruitment spanned from June 2020 to January 2021. Final recruitment consisted of 
participants from four different special education courses within the College of Education 
and Human Sciences at the University of Nebraska-Lincoln and undergraduate students a 
part of the University of Nebraska Lincoln National Student Speech-Language & Hearing 
Association. 
Fifteen undergraduate students from the University of Nebraska-Lincoln’s 
College of Education and Human Sciences were recruited as raters. Participants met the 
inclusion criteria as undergraduate students studying either education or communication 
sciences and disorders and were at least 19 years or older. Each participant’s first and 
primary language was English. The primary investigator determined eligibility through a 
participant report. Due to the nature of the listening and rating task, individuals reporting 
hearing loss were excluded. No specific demographic information was collected past 





The primary investigator sent out a request to fellow graduate students conducting 
research, then selected trained listeners by those with open availability to assist with the 
study. Two graduate students from the University of Nebraska Lincoln’s Speech-
Language Pathology master’s program assisted in the speech sample analysis. Both 
graduate students were 23 years old and identified as female. Each graduate student had 
previous experience with speech sample transcription.  
The trained listeners participated in education on various speech features to be 
assessed within this study and three key terms: comprehensibility, intelligibility, and 
accentedness. The trained listeners were provided access to a secure online folder 
containing all 10 speech samples, instructions for analysis, and data entry documents. 
The trained listeners counted the occurrence of the following speech features; dropped 
word endings (e.g., reduction of “-ing” to “-in”), distorted dentals (e.g., substituting “t” 
for “the”), vowel distortion, and rate of speech within each speech sample.  
Clinic Faculty 
Two clinic faculty members assisted in categorizing survey responses to the five 
open-ended qualitative questions. The “materials” section below lists the five qualitative 
questions.  
Materials 
Speech Samples  
The study utilized pre-recorded speech samples collected during accent modification/ 
English language coaching sessions used in a partnership between a global company and 
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the university clinic within this study. The primary investigator narrowed down the 
original pool of 34 samples to 10 based on three criteria: 
1. The primary language (L1) of the speaker was Spanish (i.e., Costa Rican dialect). 
2. The average length of each recording was two minutes. 
3. Selected samples contained minimal to no background noise. 
Each connected speech sample featured “The Rainbow Passage” (Fairbanks, 1969) in 
English (L2), referenced in Appendix A. Background noise was classified as excessive 
white noise and environmental factors (e.g., telephone ringing). In the 10 speech samples, 
three speakers identified as female, and seven speakers identified as male. Additional 
demographic information such as age and occupation were not available. The primary 
investigator and the trained listeners performed a speech sample analysis to quantify the 
number of speech features related to comprehensibility within each speech sample.. Next, 
the primary investigator assessed the interrater reliability of the speech sample analysis.  
Likert-type Rating Scales 
Following existing models (Behrman, 2017; Chyung, 2017; Colman et al., 1997; 
Felps & Gutierrez-Osuna, 2010; Green & Rao, 1970; McDaniel et al., 2012; Neumann & 
Neumann, 1981; Thomson, 2018; Wakita et al., 2012) the study expanded upon existing 
literature and utilizing a 3-point, 5-point, and 7-point single measure Likert-type rating 
scale. To the primary investigator’s knowledge, there is limited research evaluating the 
use of single-item 3-point Likert-type rating scales within the field of communication 
sciences and disorders. From a summative list of descriptive terms developed by Vagias 
(2006), each scale contained descriptive and numerical labels along the anchoring points 
ranging from “Not Comprehensible” (1) to “Comprehensibility Unaffected” (3, 5, or 7). 
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The medial anchor point for each Likert-type rating scale was labeled “Moderately 
Comprehensible” (see Appendix B). 
Qualitative Reflection Questions  
Five open-ended reflection questions concluded each survey. The rater's 
responses to these questions were necessary for survey completion. The primary 
investigator hypothesized that individuals outside the field of speech-language pathology 
might have limited knowledge surrounding speech and language production, making it 
difficult to specify production features related to accentedness.  
The primary objective of having the raters answer these questions was to provide 
insight into the practical use of the Likert-type rating scale in its theoretical practice. The 
questions were intentionally broad to avoid leading the raters to provide a specific 
answer. Further, the questions provided information not readily available by the Likert 
scale ratings alone. The five open-ended questions are listed below: 
Question 1) How difficult was it to rate the speech sample? Why? 
Question 2) “How did you conclude your rating of each speech sample between 
the provided points on the Likert Scale?” 
Question 3) “How would you describe your experience rating the speech 
samples?” 
Question 4) “Were there any factors that affected the speech samples’ degree of 
comprehensibility?” 




The format of each survey followed the same “survey flow.” The survey began with an 
electronic consent form. Once consent was provided, the rater was shown a screen listing 
the research purpose, a definition of comprehensibility, and rating instructions. The 
“survey flow randomizer” was used for each survey, allowing each speech sample and 
the connected Likert-type rating scale to be presented only once in a random order unique 
to each participant. The speech samples were randomized to provide variability and avoid 
habituation and fatigue occurring throughout the rating process. The five qualitative 
reflection questions concluded the survey. A sample of each Likert-type rating scale is 
available in Appendix B. 
Data Collection 
Survey Distribution 
The primary investigator contacted special education faculty members teaching 
undergraduate coursework and the University of Nebraska-Lincoln chapter of the 
National Student Speech-Language and Hearing Association from the Summer 2020 to 
Fall 2021 term to recruit research participants (raters). The primary investigator 
distributed information via email, zoom meetings, and brief class presentations. Potential 
study participants were instructed to email the primary investigator if interested. Each 
participant who expressed interest received a synopsis of the study and a consent form for 
review. If the potential participant agreed to move forward with the study, they were 
given a link to one of the surveys. Each survey contained one of three Likert-type rating 
scales (3-point, 5-point, and 7-point). The 15 raters were then cyclically assigned to one 
of the three surveys, allowing five different raters for each survey. The order of survey 
assignment was dependent on the order in which raters volunteered to participate. The 
22 
 
first participant was assigned the 3-point Likert-type rating scale. The second participant 
was assigned the 5-point Likert-type rating scale. The third participant was assigned the 
7-point Likert-type rating scale. The cycle started again with participant four assigned to 
the 3-point Likert-type rating scale. This pattern continued till each scale had five 
participants. Data collection lasted from June 2020 to January 2021. 
Data Analysis 
Software 
Qualtrics and IBM Statistical Package for the Social Sciences (SPSS) (Version 
27) Statistic Predictive Analytics Software were used in this study. Three surveys were 
generated using the Qualtrics software version (XM, 2021). The data was analyzed using 
SPSS. All data were stored on a secure cloud file management storage software “Box” 
(Box, 2016). 
Interrater Reliability for Preliminary Speech Feature Analysis Results 
The primary investigator and trained listeners listened to each speech sample at 
half speed and full speed. Variations in speed allowed the trained listeners to verify the 
quantity and type of speech features present in each speech sample. A limit of four 
repetitions was applied to account for potential habituation and fatigue. (Habituation and 
fatigue are defined here as the acclimatization to the speech sample message, resulting in 
a decreased awareness of specific speech features.) The trained listeners transcribed all 
words within the connected speech sample and identified differences for everything 
except for proper nouns. Trained listeners and the primary investigator compared the 




A shared secured document amongst the primary investigator and trained listeners 
served to store all available data from the speech feature analysis. The analysis was 
conducted by running a two-way mixed-effects model using absolute agreement as a 
parameter. Absolute agreement was selected to assess interrater reliability across raters 
assigning the same numerical value to each speech feature across each speech sample. All 
three trained listeners reviewed any speech samples with poor interrater reliability 
regarding the quantity of speech features present.  
The trained listeners then reviewed the speech sample again to determine 
differences in speech features across the three analyses. After identifying the difference, 
the difference was resolved through group consensus. The primary investigator 
concluded that the final numerical value for each identified speech feature could fall 
within the discrimination range of 1-3 values and be considered near-perfect agreement. 
For example, if one trained listener counted 10 dropped endings and another trained 
listener counted 12, the difference was considered near perfect.  
Interrater Reliability for Likert Scale Ratings 
Intraclass correlation coefficients (ICC) aided in computing the interrater 
reliability between trained listeners for the preliminary speech feature analysis and 
answering research questions 1 and 2. An ICC can be used to determine either the 
absolute agreement between several different raters or the pattern of consistency in 
ratings amongst several different raters. When interpreting the results of an ICC, a high 
point-estimate value that approaches 1 indicates their ratings are similar. A low point-
estimate value that approaches 0 indicates that their ratings are not alike. To further 
elaborate, according to Koo and Li (2016), an ICC point-estimate value of less than 0.50 
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indicates poor interrater reliability, between 0.50 and 0.75 indicate moderate interrater 
reliability, between 0.75 and 0.90 indicate good interrater reliability, and values greater 
than 0.90 indicate excellent interrater reliability.  
In addition to understanding the standard interpretation of point estimate values 
for an ICC, it is important to report the confidence intervals. Confidence intervals serve 
as a measurement of precision in determining replication with different data sets. With a 
95% confidence interval, the primary investigator assumes that 95% of the population 
will reach the same conclusion every time. In other words, around 5% of the population 
will fall above and or below this range. Confidence intervals allow researchers to be 
cautious when interpreting high point estimate values. If the point estimate is high, but 
the confidence interval is wide, this might suggest that the point estimate is not reliable. 
When comparing the point estimate value from two ICC analyses, a generalized rule of 
thumb states that the confidence intervals should not exceed 25%. The primary 
investigator will utilize a 95% confidence interval for this study and reports the lower and 
upper bounds across all ICC analyses. 
Another factor to consider when running an ICC is the option to assess single 
measures or average measures. A single measure for ICC serves as an indicator in which 
reliability judgments form from a single rater. An average measure for ICC serves as an 
indicator which reliability judgments form as a result of all the raters averaged together. 
For this study, the primary investigator will report average measures across all ICC 
analyses. 
For research question 1, Absolute agreement was selected to assess uniformity in 
assigning the same numerical rating to each speech sample. Repeating this analysis three 
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times to produce interrater reliability estimates for the 3-point, 5-point, and 7-point 
Likert-type rating scale. 
Comparing Ratings Across Likert Scales 
Each of the 10 samples received 15 ratings, with five ratings for each Likert-type 
rating scale (i.e., 3-point, 5-point, 7-point). The primary investigator took the five ratings 
on each Likert-type rating scale and averaged the numbers together to provide each 
speech sample with a new numerical rating mean. The primary investigator ran three 
pairwise comparison combinations once each speech sample had a numerical rating mean 
(i.e., ICC for 3-point versus 5-point, ICC for 5-point versus 7-point, and ICC for 3-point 
versus 7-point). The purpose behind running pairwise comparisons was to determine 
whether each speech sample’s ratings varied across the three Likert-type rating scales.  
A Pearson's correlation serves to quantify the strength of the linear relationship 
between two variables. In determining the linear relationship between two variables, the 
more data present, the more accurately the researcher can determine the magnitude of the 
correlation through the effect size. The effect size refers to how two data points are 
related. When graphing the relationship between two variables, it forms a trend line. 
Trend lines can be positive, variables moving in the same direction, or negative, variables 
moving in opposite directions. A positive trend line suggests that as one variable 
increases or decreases, the other follows suit. A negative trend line suggests that as one 
variable increases, the other variable decreases. Alternatively, the inverse is true with a 
negative trend line as one variable decreases, the other variable increases. Evaluating the 
trend line formed during a Pearson's correlation can aid in understanding the effect size. 
According to Cohen (1988), a value of 0.2 indicates a small effect size, 0.5 indicates a 
26 
 
medium effect size, and 0.8 indicates a large effect size. The maximum value for 
correlation is equal to 1. A maximum value for correlation occurs when a trend line, 
positive or negative, can be plotted through the center of each data point. The farther the 
data is from the trend line, the effect size is closer to 0. If the effect size is 0, this informs 
that the two data sets are not related.  
The primary investigator opted to run both an ICC and a Pearson's Correlation as 
they are both methods in determining the degree of relationship between variables. An 
ICC lends itself to assessing the agreement between two variables where Pearson's 
Correlation informs how the two variables are related. The numerical rating means for 
each speech sample across all three Likert-type rating scales were assessed by running a 
two-way mixed-effects model using consistency as a parameter due to the difference in 
scaling for each Likert-type rating scale. These analyses helped determine if the speech 
sample ratings fell within the same bounds across each scale or if there was variation in 
rating due to the scaling difference. Due to a lack of readily available information 
regarding standards for ICC within the context of this study, the primary investigator 
adopted the standards from Cohen (1988) to interpret the magnitude of a Pearson’s 
correlation. 
Comparing Comprehensibility Ratings and Speech Features 
A Pearson’s correlation was used to answer research question 3. In this case, 
Pearson’s correlation helped determine the relationship between frequency of speech 
features and rate of speech to the speech samples comprehensibility rating on the more 
consistently rated Likert-type rating scale. The analysis was performed by inputting the 
total number of speech features for each speech sample to the average comprehensibility 
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rating. This same analysis was performed for the rate of speech for each speech sample 
and the average comprehensibility rating.  
Qualitative Reflection Question Response Analysis 
A deductive thematic approach was used to analyze the five open-ended objective 
reflection questions about the rating process. Each response was initially coded by 
highlighting keywords and phrases. The responses to the five open-ended questions were 
pulled from each survey and organized into three groupings. The primary investigator 
and clinical faculty assigned the raters’ comments into general themes and discarded 
incomplete or irrelevant responses. Discrepancies among clinical faculty were resolved 
by consensus. The primary investigator and clinical faculty identified descriptive terms 
and formed broad themes through mutual consensus. 
CHAPTER 3: RESULTS 
The first research question was, “What is the inter-rater reliability for a 3, 5, and 
7-point Likert-type rating scale?” The ICC for the 3-point Likert-type rating scale was 
.674 [95% CI = .242, .901], which indicates moderate inter-rater reliability. The ICC for 
the 5-point Likert-type rating scale was .785 [95% CI = .396, .940], which indicates good 
inter-rater reliability. The ICC for the 7-point Likert-type rating scale was -.014 [95%CI 
= -.703, .625], which indicates poor inter-rater reliability. The negative point estimate can 
be indicative of the relation between number of anchoring points to the number of raters 
assessing the speech samples on the 7-point Likert-type rating scale. The overlap in 
confidence intervals between the 3-point and 5-point Likert-type rating scale the provided 
point estimate values should be interpreted with caution for reliability.  
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  The second research question was, “How consistent are the ratings across the 3, 5, 
or 7-point Likert-type rating scale?” The average ICC for the 3-point and 5-point Likert-
type rating scale pairwise combination was .851 [95% CI = .402, .963], indicating good 
ICC. The Pearson’s Correlation was r = .819; p < .01, supporting the results of the ICC 
with a large effect size. The average ICC for the 5-point, 7-point Likert-type rating scale 
pairwise combination was .746 [95% CI = -.021, .937], indicating moderate inter-rater 
reliability. The Pearson’s Correlation was r = .596; p < .01, again, supporting the ICC 
with a medium effect size. The average ICC for the 3-point, 7-point Likert-type rating 
scale pairwise combination was .404 [95%CI = -1.401, .852], indicating poor inter-rater 
reliability. The Pearson’s Correlation was r=.276; p<.01, supporting this ICC as well with 
a small effect size. The 3-point and 5-point Likert-type rating scales presented with a 
strong association. The 5-point and the 7-point Likert-type rating scales presented with a 
strong association based on the point-estimate, but the wide confidence intervals indicate 
that this pairwise comparison ICC is not statistically significant from zero. The 3-point 
and 7-point Likert-type rating scale presented with less association to each other. 
The third research question was “What is the relationship between the 
comprehensibility ratings and the number of affected speech features (i.e., vowel 
distortions, dropped endings, and voice/voiceless substitutions?”  The primary 
investigator identified speech features that were speculated to affect comprehensibility 
ratings. To assess the interrater reliability of identifying the designated speech features, 
the primary investigator carried out an intraclass correlation coefficient (ICC) analysis. 
By running a two-way mixed-effects model assessing absolute agreement between the 
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identified speech features per speech sample across two trained listeners. The results are 
as follows in Table 3.1.  
Table 3.1  





95% Confidence Interval 
  Lower Bound Upper Bound 
Average Measures  Dropped 
Endings 
 








0.883 0.656 0.968 
 Rate of Speech 1 1 1 
Note. The intraclass correlation coefficient for the speech sample analysis for the rate of 
speech indicates excellent reliability. The average ICC for the speech sample analysis for 
dropped endings, distorted dentals, and distorted vowels indicates good reliability. 
For the purpose of research question 3, the primary investigator chose to utilize 
the 5-point Likert-type rating scale due to the large effect size noted in the Pearson’s 
correlation between the 3-point and 5-point pairwise comparison of r = .819; p < .01. The 
primary investigator ran five analyses to assess the correlations between the 5-point 
Likert-type ratings and the identified speech features. These analyses included 
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correlations between the comprehensibility ratings and the frequency of the total speech 
features, correlations between the comprehensibility ratings and each speech feature 
individually (dropped endings, distorted dentals, and distorted vowels), and correlations 
between the comprehensibility ratings and rate of speech. The correlations indicated a 
strong negative association between the comprehensibility ratings and the total speech 
features, except for rate of speech.   
The Pearson’s Correlation between comprehensibility rating and dropped endings 
was r=-.538; p<.135, indicating a medium effect size. The Pearson’s Correlation between 
comprehensibility ratings and distorted dentals was r=-.785; p<.012, indicating a medium 
effect size. The Pearson’s Correlation between comprehensibility ratings and distorted 
vowels was r=-.272; p<.479, indicating a medium effect size. The Pearson’s Correlation 
between comprehensibility ratings and total speech features was r=-.742; p<.022, 
indicating a large effect size. The Pearson’s Correlation between comprehensibility rating 
and rate of speech was r=-.312; p<.414, indicating a small effect size. In general 
participants used lower ratings for speech samples that had a higher number of identified 
speech features across all the speech parameters except rate of speech. 
 It was apparent that speech sample 9 varied from the other speech samples due to 
a higher presence of identified speech features. The primary investigator conducted a 
sensitivity analysis for research question 3, to assess for change in the magnitude of the 
correlation as an outlier in comparing comprehensibility ratings to total speech features. 
As the presence of speech features increased, comprehensibility decreased. When sample 
9 was included within the data analysis, the slope of the trend line was at a greater 
magnitude. Sensitivity analysis of each speech feature across all 10 speech samples is 
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summarized in Table 3.2. See figure 3.1 for linear correlation of the comprehensibility 
ratings and the frequency of the total speech features, including sample 9.  
Table 3.2  
5-point Likert-type Rating Scale Average Ratings and Frequency of Speech Parameters 








Rate of  
Speech 
r p r p r p r p r p 
With Sample 9  -.721 .019 -.653 .041 -.722 .018 -.881 .001 -.172 .634 
           
Without Sample 9 -.538 .135 -.785 .012 -.272 .479 -.742 .022 -.312 .414 
           
 
The fourth research question was "What features did the raters report as affecting 
speaker comprehensibility?" Three primary themes emerged as the most significant 
factors affecting comprehensibility: speaker qualities, recording quality, and 
environment. Responses identified speaker qualities as the most influential factor in 
determining comprehensibility. Within speaker qualities, loudness and pronunciation 
appeared most frequently, secondary to background noise, and rater habituation to the 














Frequency of Speech Features
Figure 3.1
Five-point Likert-type Rating Scale
Average Rankings and Frequency of Speech Parameters
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"How difficult was it to rate the speech sample? Why?" Figure 3.2 indicates how 
difficult the raters found the rating process. Classifying statements such as "hard, 
difficult, and challenging" under "high difficulty." Classifying descriptors, "sort of" or "at 
times," as "moderate difficulty." Classifying the use of descriptors such as "not at all" or 
"a little" as "low difficulty." Figure 3.3 indicates the rater rationale behind the difficulty 
level of rating. Mention of "understanding" or "pronunciation" was classified as 
“understanding/comprehensibility.” Classifying statements mentioning "background 
noise" either within the speech sample or in the rater's environment as "environmental 
factors." Mention of "differentiating between scale points" and "memorizing the reading 




















“How did you come to a conclusion on your rating of each speech sample 
between the provided points on the Likert Scale?” One response was thrown out due to 
irrelevant information. Twelve out of 14 responses, the majority (12) indicated that 
understanding and comprehensibility was the most influential force to determine the 
speech sample ratings. The remaining responses indicated pause time (n= 2), and noting 
the differences in pronunciation (n= 1) was the most influential force to determine the 
speech sample ratings. 
“How would you describe your experience rating the speech samples?” One 
response was omitted due to an incomplete response. Six out of 14 responses, the 
majority (6) indicated a degree of ease when conducting the rating process. The 
remaining responses indicated that high, moderate, and low interest (n= 3) and high, 
moderate, and low enjoyability (n= 5) were the most influential factors in determining the 
speech sample ratings. 
“Were there any factors that affected the speech sample's degree of 
comprehensibility?” One response was thrown out due to irrelevant information. Eleven 


















influential factor affecting the comprehensibility of the speech sample. The remaining 
responses indicated that recording quality (n= 2) and environmental factors (n= 1) were 
the most influential factors in determining the speech sample ratings. 
“How would you describe the speech samples in this study?” One response was 
thrown out due to irrelevant information. Seven out of 14 responses, the majority (7) 
indicated that the speech samples were varying in comprehensibility due to various 
factors. One response was thrown out due to irrelevant information. The remaining 
responses indicated that the difference between speech samples (n= 5) and similarity 
between speech samples (n= 2) was the most influential factor in determining speech 
sample ratings. 
CHAPTER 4: DISCUSSION 
Research question 1 “What is the inter-rater reliability for a 3, 5, and 7-point 
Likert-type rating scale?”. This question was developed to better understand whether the 
raters could make uniform judgments on comprehensibility regardless of the scale 
utilized. Assessing the reliability of the Likert-type rating scale allows for insight 
regarding replicability.  
Research Question 2, “How consistent are the ratings across the 3, 5, or 7-point 
Likert-type rating scale?” As an extension of research question one, research question 
two lends information about comprehensibility rating consistency across the three 
provided scales. If the speech samples were consistently rated with the same numerical 
mean regardless of the type of Likert scale used, then it could be assumed that the 
difference in anchoring points is insignificant for rating comprehensibility. 
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The primary investigator formed a non-directional hypothesis in answering 
research question one and two. Based on inconsistencies in the literature regarding the 
optimal number of scaling points for increased reliability and validity, it is unclear 
whether the 3-point, 5-point, or 7-point Likert type rating scale will present with the 
highest reliability and produce the most consistent ratings. The literature informs that a 3-
point, 5-point, and 7-point Likert-type ratings scales may all be viable options to evaluate 
comprehensibility. There is discussion and debate regarding the optimal number of 
anchoring points to use on a Likert scale to produce a good measure of reliability 
(Chakrabartty, 2021; Preston & Colman, 2000; Simms et al., 2019). Researchers tend to 
lean towards using 5-point and 7-point Likert-type rating scales for single-item measures 
(Cox, 1980; Cicchetti et al., 1985; Dawes, 2008; Menold, 2020; Matell & Jacoby, 1971; 
Schutz & Rucker, 1975; Simms et al., 2019). The primary investigator chose to 
investigate the use of a 3-point Likert-type rating scale. In contrast, Simms et al., (2019) 
suggests that using 2-point to 4-point Likert scales can be beneficial due to simplicity and 
time efficiency. Further, Preston and Colman (2000) stated that a 3-point or 5-point 
Likert-type rating scale may be adequate for various rating tasks, but the participants of 
the study tended to prefer the 7-point and 9-point Likert-type rating scale. Chakrabartty 
(2021) compared a 3-, 4-, 5-, and 7- point Likert scale to identify the optimum number of 
responses for maximal validity, reliability, or discriminating value. Chakrabartty (2021) 
found that the results were inconclusive with all the Likert scale assessed were not 
statistically significant from each other. 
Both the 3-point and 5-point Likert-type rating scales produced ICC’s with high 
point estimate values and significantly overlapping confidence intervals. The ICC for the 
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3-point Likert-type rating scale was .674 [95% CI = .242, .901], and the ICC for the 5-
point Likert-type rating scale was .785 [95% CI = .396, .940]. The wide confidence 
intervals suggest that the 3-point and 5-point Likert-type rating scale may not have good 
replicability.   
In further examination assessing the consistency of ratings across Likert-type 
rating scales, the primary investigator carried out a pairwise comparison and a Pearson’s 
correlation. The pairwise comparison aided in determining the consistency in speech 
sample rating for each scale. The Pearson’s correlation helped determine the linear 
relationship between comprehensibility ratings and the number of anchoring points. The 
average ICC for the 3-point and 5-point Likert-type rating scale pairwise comparison was 
.851 [95% CI = .402, .963], and the Pearson’s Correlation was r = .819; p < .01, 
supporting the results of the ICC with a strong association. In addressing research 
question one and two, the results indicate that both a 3-point and 5-point Likert-type 
rating scale were reliable in measuring comprehensibility. The results of this analysis 
extend to existing knowledge surrounding the use of Likert-type scales within the field of 
accent modification, indicating that either 3-point or 5-point Likert-type ratings scale may 
be a reliable tool to measure comprehensibility.  
The ICC for the 7-point Likert-type rating scale was -.014 [95% CI = -.703, .625] 
indicating poor inter-rater reliability. The low point estimate and wide range of 
confidence intervals imply that the reliability is not statistically significant from zero. 
While existing literature supports the use of the 7-point Likert-type rating scale (Preston 
& Colman, 2000, Simms et al., 2019), the use of 7 anchoring points in this study had a 
detrimental impact on reliability. This is a surprising finding based on existing literature, 
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the cause behind the decrease in reliability in this study is unclear and could benefit from 
further research. 
Research Question 3, “What is the relationship between the comprehensibility 
ratings and the number of affected speech features (i.e., vowel distortions, dropped 
endings, and voice/voiceless substitutions)?” This question was to lend information 
towards the prevalence of speech and linguistic transference influencing Spanish-
influenced English. The trained listeners assessed each speech sample for vowel 
distortions, dropped endings, voice/voiceless substitutions, and rate of speech. Using the 
agreed-upon total for speech features within each speech sample, the primary investigator 
took the 5-point Likert-type rating scale and ran a Pearson’s correlation to assess how the 
speech features and rate of speech influenced the comprehensibility ratings (See Table 
3.2). The aim was to take speech features identified to influence mainstream American 
English for mainstream Spanish speakers (Acevedo, 1993; Bedore, 1999; Flege 1991; 
Iglesias & Anderson, 1993; Jimenez, 1987; MacDonald 1989; Maddieson 1985; Nazzi 
2005; Ortega-Llebaria 1997; Sikorski 2005) and evaluate the degree to which they impact 
comprehensibility. 
The hypothesis for research question 3 that increased presence of difference 
speech features would result in decreased comprehensibility ratings was partially 
supported. The primary investigator hypothesized that speech samples with a higher 
number of differences will present as less comprehensible. The speech features to aid in 
informing the Likert scale judgments by determining what effects be correlated with 
comprehensibility ratings. A strong negative linear correlation was present across all four 
speech features, but not with rate of speech. As the number of speech features increased, 
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the comprehensibility ratings decreased. The Pearson’s Correlation between 
comprehensibility ratings and total speech parameters was r = .881; p < .01. The 
Pearson’s Correlation between comprehensibility ratings and dropped endings was r = 
.721; p < .019. The Pearson’s Correlation between comprehensibility ratings and 
distorted dentals was r = .653; p < .041. The Pearson’s Correlation between 
comprehensibility ratings and rate of speech was r = -.172; p < .634.  
These findings confirm existing knowledge about speech and language 
differences that are transposed from a speakers L1 to their L2 (Bedore, 1999; Jimenez, 
1987; Acevedo, 1993; Iglesias & Anderson, 1993; Green, 2009; Kester & Gorman, 2003; 
ASHA, n.d-b; Maddieson, 1985). For the current study, each of the speech features was 
weighted equally as impacting comprehensibility. It is unclear at this point if, each 
speech feature impacts comprehensibility equally. Further, it was not determined in the 
current study if improving these treatment areas is sufficient in increasing 
comprehensibility ratings.  
Research Question 4 “What features did the raters report as affecting speaker 
comprehensibility?” This question was to lend information towards understanding how 
the untrained listener’s perceptions of the rating process and how they educated their 
decision to provide specific ratings. The qualitative information can aid in modifying 
future studies based on the qualities they deemed important or relevant in determining 
comprehensibility. The hypothesis for research question 4 that the raters would not 
identify specific speech features affecting comprehensibility but rather focus on general 
accentedness and environmental factors was supported. Raters focused on the presence of 
accentedness rather than pinpointing specific speech and linguistic features influencing 
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the degree of accentedness. One reason, could be the rater’s broad understanding of 
accentedness does not require training in specific speech features, contributing to existing 
literature (Oder, Clopper, Hargus-Ferguson, 2013, Jenkins, 2002 as cited in Behrman 
2013) surrounding accent modification, although this was not specifically assessed. 
Rather, speaker qualities, recording quality, and environmental factors served as the 
primary influences affecting comprehensibility. When answering the question “How 
would you describe your experience rating the speech samples?” raters utilizing the 7-
point Likert-type rating scale indicated a lack of understanding and increased difficulty 
differentiating between anchoring points to rate a speaker’s degree of comprehensibility. 
The 7-point Likert-type rating scale was the only measurement tool with anchoring points 
listed as an influencing factor. 
Clinical Implications  
As an elective service, the pursuit of accent modification instruction may aid in 
advancing an individual’s personal and professional goals. The results of this study 
support that speech feature production, listener perception, and a simplified Likert-type 
rating scale can measure a speaker’s degree of comprehensibility. There was a direct 
correlation between all four speech features and comprehensibility ratings on the 5-point 
Likert-type rating scale. Rate of speech did not present with a direct correlation to 
comprehensibility ratings on the 5-point Likert-type rating scale. Further examination is 
needed to differentiate between the reliability of using the 3-point and 5-point Likert-type 
rating scale. The wide overlapping confidence intervals leave room for variability in the 
replication of this study. These results indicate that a Likert scale may be a practical and 
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functional screening tool to pursue accent modification instruction in various 
employment settings.  
A Likert scale requires minimal respondent training. While the reliability and 
validity of single-measure Likert scales are dependent on the scale format and 
presentation, Likert scales are generalized across various settings and require limited to 
no training to use. In developing an open-access simplified measurement tool that is 
subjective to the interpretation of both the speaker and the listener through measurement 
of comprehensibility, an individual could gather baseline data regarding their 
communication skills than either seek out expert services or develop a plan to aid in 
increased speech clarity.  
With 13.5% of the U.S population being Spanish speakers (American Community 
Survey 1- Year Estimates Data Profiles, 2019), there is a need for such a measure. The 
current study pulled from background knowledge regarding speech sound production in 
mainstream American English and mainstream Spanish to evaluate the presence of 
dropped endings, distorted dental, distorted vowels, and rate of speech. It would be 
beneficial to gather similar data to adapt a simplified Likert-type rating scale to 
accommodate variations of other L1-influenced English. 
Limitations 
The 2020-2021 coronavirus global pandemic influenced a variety of limitations 
within this study. Reasonable decisions were made for all intended procedures to 
accommodate social distancing guidelines by moving the study virtual.  
The first limitation to be recognized regards the quality and quantity of the 
collected speech samples. This study utilized 10 pre-recorded speech samples gathered 
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from accent modification/English language coaching sessions between a joint partnership 
with a global company and the university clinic. The consensus to use prerecorded speech 
samples originated from the accessibility to a population that might not have been readily 
available otherwise. Provided with a pool of connected speech samples, the primary 
investigator had to select the most viable samples within a limited range of criteria, 
resulting in variable recording quality. The raters identified variable recording quality as 
a major influence on the speaker's comprehensibility. While researchers such as Wilson, 
and Spaulding (2006) have concluded that comprehensibility is affected by external 
features such as background noise, it is unknown how comprehensibility ratings may 
have differed without the external features present. Monitoring the recording 
environment would have allowed the researchers to understand what perceptual and 
production characteristics impacted comprehensibility.  
The background noise within multiple samples could have also impacted the 
speech feature analysis conducted by trained listeners. To recap, when identifying the 
frequency of occurrence for each speech sample, the trained listeners made the executive 
decision to classify a deviation of 1-3 features as near-perfect agreement. The intention 
behind the 1-3 features deviation was to combat potential habituation and fatigue. The 
deviation produced a wider range of ambiguity, making the correlation between speech 
features and comprehensibility ratings unclear. Another limitation regarding the speech 
features analysis can be influenced by limited specificity when training the trained 
listeners on identifying the speech features within each sample.  
The primary investigator intended to use raters without training in speech-
language sciences to limit pre-existing knowledge of terminology within speech-language 
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pathology. Due to the safety precautions during the 2020 global pandemic, rater 
recruitment moved to a remote process, making participation sparse. The primary 
investigator initially intended to recruit participants with an education background only, 
but expanded recruitment to include the speech-language pathology program. This may 
have resulted in more knowledgeable participants than initially intended. The primary 
research gathered no additional demographic information from raters at the time of 
gathering consent. A participant pool of 15 undergraduate students is not reflective or 
representative of the general population.  
The five open-ended qualitative questions were used to gather more information 
from the raters regarding the rating process. Further, the broadness of the questions asked 
to the raters resulted in generalized answers providing limited insight into the original 
aims of including the questions in the first place. Refining qualitative questions to address 
specific points of interest could be beneficial in gaining a holistic understanding of the 
use of the provided measurement tool. 
Future Directions 
In continuation of this study, there are three primary suggestions for future 
directions: first, modifying the rater sample size and demographics. A wider pool of 
participants from various backgrounds would increase the study's validity in a replication 
of this study. A larger sample size would add more statistical power to the results. 
Further, more demographic information would be collected on the raters to provide the 
primary investigator with more insight into potential listener perception and bias that 
might influence their performance.  
43 
 
Second, the primary investigator should gather speech samples that utilize 
conversational speech in addition oral reading. Conversational speech samples encourage 
a more natural perception of the speakers' daily communication. The use of non-scripted 
connected conversational speech samples could additionally aid in avoiding rater 
habituation to the speakers' message. In addition, a speaker questionnaire could be 
beneficial to obtain from speakers to aid in determining why they are pursuing accent 
modification instruction in understanding the idea population's rationale behind why can 
aid in the evaluation of specific speech sound production and qualitative reflection 
questions. 
Finally, assessing the use of the Likert-type rating scales with additional accented-
influenced English could lend itself to further evaluation of additional variable speech 
production differences that might affect comprehensibility—for instance, examining the 
consistency of distortion across various phonemes and the placement of distortion at the 
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